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composition. Such tendencies 
can lead to systematic errors in 
tree reconstruction that, unlike 
stochastic errors, are not resolved 
by using bigger data sets.
Notable successes of 
phylogenomics? Resolution of 
long standing problems in land 
plant phylogeny, such as showing 
that monocots (e.g. grasses) are 
derived form within the dicots 
(other flowering plants); recognition 
that sea squirts are closer to the 
vertebrates than the more fish-like 
amphioxus; demonstration that 
the flatworm-like Xenoturbella 
is actually an independent 
deuterostome phylum alongside 
chordates, hemichordates and 
echinoderms.
And failures? The signal 
supporting the Ecdysozoa 
clade — nematodes grouped with 
arthropods rather than an early 
branch on the animal tree — was 
overwhelmed by systematic errors 
resulting from the rapid evolution 
of Caenorhabditis elegans. 
Discarding problematic data and 
adding more taxa solved this 
problem. Less satisfactorily, a 72 
gene dataset could not resolve the 
position of chaetognaths beyond 
confirming they are protostomes — 
phylogenomics is not invincible.
Not to be confused with... 
Philognomics: the love of 
aphorisms.
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What is dyscalculia? The term 
Dyscalculia — from the Greek ‘dys’ 
and latin ‘calculia’ — means to 
count badly and is used to describe 
people who have difficulties 
with numbers. Compared to 
other learning difficulties, such 
as dyslexia, dyscalculia has 
received little attention, and the 
familiarity of the general public 
with it as a problem is relatively 
low. Dyscalculia usually refers 
to a specific developmental 
problem (hence developmental 
dyscalculia) while a related deficit, 
acalculia — meaning not to (a) 
count (calculia) — is acquired later 
in life as a result of neurological 
damage caused, for example, by a 
stroke.
Is dyscalculia simply an 
indication of a general 
cognitive deficit? Definitely 
not! And it is not the same as the 
common experience of ‘being 
bad at math’. Many people may 
find trigonometry difficult, but 
dyscalculics cannot even solve 
simple problems such as 7+2 or 
5×3. To be classified as dyscalculic, 
the deficit must be specific to 
numerical abilities. Other factors 
such as education, intelligence, 
motivation, or other disorders, 
such as dyslexia or attentional 
problems, cannot explain the 
substantial underachievement 
on a standardised test relative to 
peers’ scores. People who suffer 
from dyscalculia can therefore 
be highly gifted and successful 
in fields that do not depend 
heavily on numerical abilities; for 
example, some have suggested 
that Hans Christian Andersen had 
dyscalculia. 
How common is this problem? 
There is a lack of consensus as to 
what the gold standard is and how 
to test and diagnose dyscalculia. 
Studies in different countries have 
adopted different criteria to define 
dyscalculia and yielded different 
results ranging from 3% to 11%. It 
is more commonly agreed that the prevalence in the western world is 
around 5%. 
So what exactly is the 
problem that characterises 
dyscalculia? It seems that 
dyscalculia is not unitary but 
includes several subtypes with 
different characteristics. For 
example, dyscalculia can include 
deficits in different abilities, 
such as automatic processing 
of numerical information, the 
efficiency of making associations 
between symbolic meaning 
and quantity — the figure ‘7’ 
and ‘sevenness’ — retrieving 
arithmetical facts, or executing 
efficient calculation procedures. 
For example, it is normal for 
six year old children to count 
with their fingers in order to 
solve arithmetical problems, but 
adopting the same strategy at 
the ten years of age is a sign of 
age- inadequate arithmetic skills. 
Are there clear neuroanatomical 
deficits that are associated with 
dyscalculia? Little is known about 
the specific brain mechanism(s) 
that underlie dyscalculia. It has 
been shown in multiple studies that 
the parietal lobe, and especially 
the intraparietal sulcus in both 
hemispheres, plays a dominant 
role in numerical processing. The 
intraparietal sulcus is the focus of 
current research on dyscalculia, 
but a handful of studies have 
yielded some what contradictory 
results; some have suggested that 
impairments in numerical abilities 
are coupled with abnormality 
in the left intraparietal sulcus, 
while others associated the right 
intraparietal sulcus functions with 
dyscalculic-like behaviour. The 
apparent contradiction might 
be attributed partly to the use of 
different criteria for diagnosing and 
recruiting the participants, therefore 
biasing towards different types of 
dyscalculia in each study. 
Is there any genetic 
predisposition to develop 
dyscalculia? Although the 
environment plays a role — poor 
teaching or environmental 
deprivation, for example — there is 
also strong evidence for a genetic 
basis. For example, if one twin has 





Dr Johnson deplored the loss 
of any language, for ‘languages 
are the pedigrees of nations’. 
Is there then cause for regret in 
the evanescence of everything 
but English from the literature of 
science? Has the culture of science 
been impoverished by an erosion 
of long and proud traditions? 
At intervals throughout the last 
century national academies, 
afflicted by chauvinistic tremors, 
would undertake to cleanse their 
language of alien contamination. 
A notorious case was the attempt 
in Nazi Germany to expunge 
all words with Greek and Latin 
stems from the language of 
chemistry. Thus chemistry itself 
was to become ‘separation craft’ 
(Scheidekunst), a microscope a 
smallseetool (Kleinsehwerkzeug), 
capillarity hairtubulepower 
(Haarröhrchenkraft), and so on. 
This was taking to an extreme the 
literal character of the language 
in general (invented, Mark Twain 
thought, by a maniac), in which a 
vacuum cleaner is a dustsucker, 
a bra a bosomholder and braces 
(or, in the North American dialect, 
suspenders) are trouserbearers. 
Needless to say, though, the 
prescriptions were resolutely 
ignored by the scientists, and the 
attempt was never repeated. The 
French academy underwent its 
own, more decorous, linguistic 
convulsions, as when in the 1960s, 
after long deliberation, it affirmed 
that an enzyme was indisputably 
feminine (une enzyme), even if to 
all biochemists it was masculine, 
and has apparently remained so. 
There was also a kind of social 
distinction between those — the 
traditionalists, content that the 
French for DNA should be ADN and 
NMR RMN — and the modernists, 
who had done time in America and 
would refer to ‘le DNA’. In England 
there has been less concern over 
such abstractions, but some 
biologists, such as Peter Medawar, 
inveighed against the absurdity 
of complicated Latin locutions, 
Essaythat his/­her monozygotic twin and a 39% chance that a dizygotic twin 
will also be dyscalculic. The link 
also exists between dyscalculics’ 
parents and siblings: around 
half of the all first-degree family 
members of a dyscalculic also have 
dyscalculia (mothers, 67%; fathers, 
41%; brothers, 53%; sisters, 52%), 
and 43% of the second-degree 
relatives. This prevalence is around 
tenfold higher than expected for the 
general population. However, there 
are no gender differences. 
Is there any comorbidity 
with other developmental 
problems? People that have 
developmental problems, such 
as dyslexia, attention deficit 
hyperactivity disorder (ADHD), 
neurological problems, such as 
epilepsy, or genetic disorders of 
the X chromosome, are at greater 
risk than the normal population 
of being dyscalculic. In these 
cases, however, the dyscalculia 
might be a secondary problem, 
and might not stem from a core 
deficit for numerical processing 
per se. For example, a child with 
ADHD might not be able to solve 
arithmetic problems successfully 
due to failures in planning and 
organisation. 
Aside from comorbidity with 
other developmental problems, 
it has also been suggested 
recently that people suffering from 
dyscalculia might have impaired 
abilities in processing other 
non- numerical magnitudes such 
as physical size. 
What is the consequence of 
dyscalculia for one’s life? The 
consequences of poor numeracy 
in today’s world are significant 
and long-lasting: initial problems 
in school subjects that require 
maths later translate into reduced 
employment opportunities. Not 
surprisingly then, poor numerical 
abilities correlate with an adult’s 
economic and social status and 
psychological well-being (it is no 
coincidence that all the happy, 
wealthy readers of Current 
Biology are above normal in their 
numerical abilities). Surprisingly, 
for women, deficiencies in 
numerical abilities can count even 
more than other disorders, such 
as poor literacy.Can it be alleviated? In 
contrast to dyslexia, where the 
neurobiological basis has been 
convincingly demonstrated 
and some effective treatment 
possibilities have been introduced, 
remediation for dyscalculia is 
in its infancy. There are some 
current attempts to design training 
programs, including adaptive 
computer games for children, 
which will hopefully enable us 
in the long run to remediate 
dyscalculic behaviour. However, 
remediation programs still need to 
be validated in large group trials 
including a control group in order 
to examine placebo-like effects. 
The future success of remediation 
programs rests on accurate 
and early diagnosis of subtypes 
of dyscalculia, and referring 
the person to the appropriate 
intervention program. Hopefully, 
better knowledge of both 
normal and abnormal numerical 
processing at the cognitive and 
anatomical levels, together with 
intensive focus on the genetic and 
molecular basis of dyscalculia, 
will provide effective solutions and 
consequently a better future for 
people suffering from dyscalculia. 
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